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'^URFACE^^ MANUFACTURING METHOD 

reOBLEM TO BE SOLVED: To provide an SAW(surface 
acoustic wave) device having stable characteristic and a 
long life and its manufacturing method . 
SOLUTION- As for the comb- shaped electrodes 4 of the 
exciting electrodes 3 of an SAW device 1 each 
electrode finger 5 is obtained by forming the first 
metallic layer 6 having a film thickness of 1 nm to nm 
based on tantalum on the piezoelectric substrate 2 and 

forming the second metallic layer 7 added with copper ,y:-;..-j.y.^ 
baTed on aluminum on the layer 6. The first meta.hc 

layer 6 and the second metallic layer 7 are cont.nuously ////,y y -v/.-/////A 
laminated and formed by a high frequency sputter 
method using a high frequency power source without 
vacuum break. 
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[Claim(s)] mant rharacterized by providing the 

2S£ t^^^^^^^Z (Ta , 

hafnium (HO. and the 1st metal layer of a soand-u ^«W£J£ ^ whioh 

aluminum (aluminum). , inman *. rharacterized by providing the 

rpu; „ oi Q, ir face-acoustic-wave equipment cnaracten^eu uy y> o 

layer which makes a principal component e.t her ahaftflum^ MU 



either. 

[Claim 7] On a piezo-electric substrate, a tantalum (Ta), niobium (Nb), titanium 
(Ti) f A tungsten (W) f molybdenum (Mo), nickel (nickel), a hafnium (Hf), Even if 
there are few scandiums (Sc), make any one into a principal component, and the 
1st metal layer is formed by the RF spatter. The manufacture method of the 
surface-acoustic-wave equipment characterized by forming the 2nd metal layer 
which makes aluminum (aluminum) and aluminum (aluminum) a principal 
component, and forming an excitation electrode on this 1 st metal layer. 
[Claim 8] The 2nd metal layer is the manufacture method of the surface- 
acoustic-wave equipment according to claim 7 characterized by being formed of 
a RF spatter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
surface-acoustic-wave equipment which needs high power-proof nature, and its 
manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, the field of the invention of surface- 
acoustic-wave equipment spreads, the filter and splitter using surface-acoustic- 
wave equipment are used in the mobile communications field also especially in it, 
and since it is small, the splitter especially using surface-acoustic-wave equipment 
is greatly used. 

[0003] Moreover, surface-acoustic- wave equipment forms the excitation electrode 
by the ctenidium polar zone which counters, and the ctenidium polar zone has the 
electrode finger with detailed line breadth as compared with other portions. 
[0004] 

[Problem(s) to be Solved by the Invention] However, generally, the power with 
which the composition of a cellular phone was amplified since a splitter was 
arranged at the latter part of transmitting-side amplifier will pass a splitter as it is, 
and big power is poured into it by the splitter. 

[0005] For this reason, in the splitter using surface-acoustic-wave equipment, by 
inputting big power, temperature rises and electrode degradation ******** 
migration occurs from the vibrational energy of a surface acoustic wave, and 
generation of heat by electrode resistance. 

[0006] In order to influence especially the electrode finger of the ctenidium polar 
zone of an excitation electrode by the surface acoustic wave of excitation, the 
temperature rise has violently the problem with a possibility of a poor property also 
producing generating of slight migration and forming an electrode finger into a 
short life since line breadth is detailed as compared with other portions. 
[0007] this invention was made in view of the above-mentioned trouble, and aims 
at offering long lasting surface-acoustic- wave equipment and its manufacture 
method in the stable property. 
[0008] 

[Means for Solving the Problem] this invention is arranged on a piezo-electric 
substrate and this piezo-electric substrate, and it is located in this piezo-electric 



Si tT.fcbi ^pos S I excitation electrode which has to = 2nd 1 metal layer 

SSKl acinic 1 a,u m inutn ^ 
aluminum has crystal orientation strong against a direction (111), power proot 
„ 0 nirs i« made hieh and migration is not generated. 

S] to'nvenuon is arranged on a piezo-electric substrate and this pjezo- 

one contains as a principal component at east, n is ... 
Rv havine either of the metals which made the principal component either 
amS (dWinum) and aluminum (aluminum) in the 2nd ^ me tel layer 
aluminum has crystal orientation strong against a direction (1 1 1), power-proof 
nature is made high, and migration is not generated. 

tonSluT™ and aluminum (aluminum) in the 1st metal layer that it is 
tantalum via; ™ either of the metals which made the principal component 

aluminum has crystal orientation strong against a direction (1 1 1), power prool 
nature is made high, and migration is not generated. 

mm 11 Moreover it is 79 atom % Contained, and as for the 1st meta layer, a 
^lunfhast a tantalum (Ta) / 35 atom % °^^%Co^Z^ 

%S$X£ "tnt" layer is formed of a RF spatter, and turns into a 



metal layer of an amorphous state. 

[0014] this invention on a piezo-electric substrate Moreover, a tantalum (Ta), 
niobium (Nb), Titanium (Ti), a tungsten (W), molybdenum (Mo), nickel (nickel), 
Even if there are few hafniums (Hf) and scandiums (Sc), make any one into a 
principal component, and the 1st metal layer is formed by the RF spatter. It is what 
forms the 2nd metal layer which makes aluminum (aluminum) and aluminum 
(aluminum) a principal component, and forms an excitation electrode on this 1 st 
metal layer. In the 1st metal layer, a tantalum (Ta), niobium (Nb), titanium (Ti), 
When [ of a tungsten (W), molybdenum (Mo), nickel (nickel), a hafnium (Hf), and 
a scandium (Sc) ] any one forms by the RF spatter as a principal component at 
least, it is supposed that it is amorphous. By having either of the metals which 
made the principal component either aluminum (aluminum) and aluminum 
(aluminum) in the 2nd metal layer, aluminum has crystal orientation strong against 
a direction (111), power-proof nature is made high, and migration is not generated. 
[0015] Furthermore, the 2nd metal layer is formed of a RF spatter, and the 2nd 
metal layer has the tropism of your kind consideration. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of 1 operation of the surface- 
acoustic-wave equipment of this invention is explained with reference to a 
drawing. 

[0017] As shown in drawing 2 , 1 is surface-acoustic- wave equipment and this 
surface-acoustic- wave equipment 1 has a function as a splitter, and it is LiTa03. 
Couple formation of the excitation electrode 3 is carried out on the piezo-electric 
substrate 2. And the ctenidium-like polar zone 4 counters and, as for these 
excitation electrode 3, is formed, respectively, and as it has and is shown in 
drawing 1 , as for the these ctenidium-like polar zone 4, line breadth the detailed 
electrode finger 5 This electrode finger 5 makes a tantalum (Ta) a principal 
component on the piezo-electric substrate 2. 50nm or less of thickness, The 1st 
metal layer (lnmor 30nm) 6 is formed suitably, there is lOOnm of no thickness 
which aluminum (aluminum) was made [ thickness ] into the principal component 
on this 1st metal layer 6, and made copper (Cu) etc. add, and lOOOnm of 2nd 
300nm metal layer 7 is formed suitably. In addition, the vacuum break of the metal 
layer 6 of these 1st and the 2nd metal layer 7 is not carried out by the RF spatter 
which used the RF generator, but laminating formation is continuously carried out. 
[00 1 8] Moreover, the electrode pad 8 is formed, respectively, the excitation 
electrode 3 is adjoined and the reflector 9 is formed in the end face side which 
becomes the electrode finger 5 and opposite side of the ctenidium-like polar zone 
4. 

[0019] And power was inputted into this surface-acoustic- wave equipment 1, and 
life test and the so-called power-proof sex test were performed. In addition, as 
input power 2.5W and environmental temperature of 150 degrees C, to the 
insertion loss in the center frequency in the initial property before an examination, 
the test condition was measured, as shown in Table 1 by making the time of ldB 
deteriorating into a life. 
[0020] 
[Table 1] 
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As shown in this table 1, the life of the surface-acoustic- wave equipment 1 which 
formed only the 1st metal layer 6 by the RF spatter, and formed the 2nd metal layer 
7 by the direct-current spatter It compares with what formed both the 1st metal 
layer 6 and the 2nd metal layer 7 by the direct-current spatter. When an about 10 
times as many life as this was able to be acquired and it formed by the RF spatter 
about both the 1st metal layer 6 and the 2nd metal layer 7, compared with what was 
similarly formed by the conventional direct-current spatter, the about 80 times as 
many life as this was able to be acquired. 

[0021] This is the thinner one at 50nm or less tending to become amorphousness, 
i.e., an amorphous state, and depending the thickness of the 1st metal layer 6 on a 
RF spatter. Since aluminum has crystal orientation strong against a direction (111) 
by having included copper in the 2nd metal layer 7 by making aluminum into a 
principal component while making a metaled crystal into amorphousness, i.e., an 
amorphous state Even if big power is inputted, from the vibrational energy of a 
surface acoustic wave, and generation of heat by electrode resistance It can prevent 
that temperature rises and electrode degradation ******** m i gra tion occurs, and 
the electrode finger 5 is considered for reinforcement-making a poor property hard 
to produce even when line breadth is detailed as compared with other portions. 
[0022] Moreover, if RF spatter formation is carried out continuously, without 
carrying out the vacuum break of the 1st metal layer 6 and the 2nd metal layer 7, 
while forming the 1st metal layer 6 and the 2nd metal layer 7, orientation strong 
against the direction where it is stronger to carry out spatter membrane formation 
continuously in a vacuum (111) can be acquired rather than it carries out a vacuum 
break. 

[0023] Furthermore, a crystal can be arranged by setting thickness of the 2nd metal 
layer 7 to about 300nm. 

[0024] Furthermore, the same effect can be acquired even if it forms the whole 
ctenidium-like polar zone 4 in the 1st metal layer 6 and the 2nd metal layer 7 as are 
shown in drawing 2 , and only the portion of the electrode finger 5 of the 
ctenidium-like polar zone 4 is shown not only in what carries out the laminating of 
the 1st metal layer 6 and the 2nd metal layer 7, and is formed but in drawing 3 . 
[0025] Next, with reference to drawing 4 , the surface-acoustic-wave equipment of 
the gestalt of other operations is explained. 

[0026] In the surface-acoustic-wave equipment 1 shown in drawing 1 or drawing 
3 , as shown in drawing 4 , a tantalum and aluminum are made into a principal 
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times by turns by the RF spatter. 0/ ^ Ms 

rnn?71 And if a tantalum is composed at a rate ot 3S atom /o 01 ? 
C^on of die 2nd 1 

f ,!i ™H the so-called power-proof examination were performed. In addition, 

^According to the experiment, as shown in «1 . »»^« 0 
Lvlonal target 

^0] t^s^ ot^e 1 of the gestalt of other 

operations is explained with reference to dSHKBUL^ dlMin& 6 carries out 

rnrw 1 1 Th„ cnrface-acoustic-wave equipment 1 shown in mis arawius » v- 

effect can be acquired. iTa03 not only — the same 

[0033] moreover -- the piezo-electric substrate 2 - LilaUJ not omy 

grown method (Chemical Vapor Deposition). 

[Effect of the Invention] According to this invention, by making }* 
and migration occurs, and reinforcement can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the gestalt of 1 operation of the surface- 
acoustic- wave equipment of this invention. 
[Drawing 2] It is a plan same as the above. 

[Drawing 3] It is the plan showing the surface-acoustic-wave equipment of the 
gestalt of operation of others [ same as the above ]. 

[Drawing 4] It is the cross section showing the same as the above and the surface- 
acoustic-wave equipment of the gestalt of other operations. 
[Drawing 5] It is the graph which shows a downtime same as the above. 
[Drawing 6] It is the cross section showing the surface-acoustic-wave equipment of 
the gestalt of other operations in a pan same as the above. 
[Description of Notations] 

1 Surface- Acoustic- Wave Equipment 

2 Piezo-electric Substrate 

3 Excitation Electrode 

6 1st Metal Layer 

7 2nd Metal Layer 
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